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Section I

Total marks (10)

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the Multiple Choice Answer Sheet provided.
Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Example: 2+4=7

(A) 2

(B) 6

() 8

(D) 9 A O @ c O v O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A.B*CODO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:

correct

A.B*A/CODO
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-3 is

1 An asymptote for the curve y = X 5

x =3

(A) y=x

B) y=x -3
(€ y= -43
(D) y= -3

2 For the polynomial equation 3 — 2x + 5x2 - 4x3 = 0, the sum of its roots, when divided
by the product of its roots, would be:

w -3
(B) 2
© -1
™ 3

3 Find lim 3sin 7x

x =0 5x
21

w 2

(B) 3
15

© 2

(D) 0
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: o 2 . )
6 Find an approximation of the root of ¢ — 3x” = 0 by using Newton’s Method once and
starting with an approximation of x = 3.8. Answer correct to two decimal places.

(A)
(B)
€
(D)

3.74
3.86
3.38
4.22

For the function f{x) = sin2x — cos x, there is a zero between x = 1 and x = 2.

A reasonable approximation to this root, using the method of Halving the Interval, would
be:

(A) 0.07
(B) 1.25
(€ 175
(D) 1.875

What is the smallest value possible for the expression J2 cosx — 3sinx?

A J2 -3
B -5
© -4J1
(D) - 11

9  The domain for the derivative of y = cos "o is:

(A) -3sxsi
(B) —4<x<1
(©) x<%
(D) x <41

Y12 THSC Mathematics Ext 1 0812.doc
60f18



. . X
10 We can express sin x and cos x in terms of tan 5 for all values of x except ... ... ...

S/ Y SRV
(A) X 47 47 47

3x 5«
B = 27 PO
() X 27 27 2:
(C) x=+mg 37 +57...

(D) x = £27x +67, £87...

End of Section I
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Section II

Total marks (60)

Attempt Questions 11-14

Start a new booklet for each Question

Allow about 1 hour 45 minutes for this section

START A NEW BOOKLET
Question 11 (15 marks)

(a)

(b)

(c)

(d)

(e)

(5

(g)

Find the obtuse angle between the lines, to the nearest degree:

2x +3y =8 and x -2y = -5

Giventhat x = 5sin@ and y = 5cos@ + 1, show the equation relating x and y
by eliminating @ is »° + x* — 2y — 24 = 0

Solve the inequation — 20

x—9_

Find J 3xJ 4 — x dx using the substitution u = 4 — x

5 12
Find the value of the term independent of x in the expansion (2x3 - -1-)

Evaluate |sinxcos®x dx, as a surd.

O e i | Yy

ABCDE are points, in order, on a circle and £ZDBC = ZDAE.

Draw a diagram to represent this information and prove that the triangle formed
by the points CDE is isosceles.

End of Question 11
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START A NEW BOOKLET
Question 12 (15 marks) Marks

(a) Prove by induction, that

4" > 1+ 3n for n > 1, where n isan integer. 3

(b) Sketch the graph of y = cos 1 (x +3) 2

T

1
(c) (i) Prove that J sin’” x dx = g— % 2
0
(ii) Prove that Ed—[x sin’ x] = xsin2x + sin x 1
X
3 1
(iii) Hence, or otherwise, prove X sin2x dx = ) 2
0
(d) Calculate the exact volume generated by the solid formed when y = Inx — 1 is
rotated about the y-axisbetween y = 0 andy = 1. 2
(e) Px) = x —2¢ + 5¢ — 16x + 12
(i) Showthat (x — 1)(x — 2) isafactor of P(x). 1
(ii) Hence find the remaining factor of P(x). 2

End of Question 12
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START A NEW BOOKLET
Question 13 (15 marks)

(a)

(b)

(c)

i

1 :
Evaluate J ———dx in exact form.
0

J4 - o’

Storm is making a toffee dessert. The rate at which the toffee cools is proportional to

the difference between the temperature of the toffee (T) and room temperature (R).

. dT
4 - _jp(r-R
ie, 7 k(T )

. — k . . . \
(i) Showthat 7" = R + Ae [, where 4 is a constant, is a solution of this
differential equation.

(i) Storm notices that a 2L pot of toffee initially cools from 540 ° C to 100 °C in
50 minutes in a room whose temperature is 20 °C. Storm cannot put the
toffee into the dessert until it reaches 40 ° C.

How much longer does Storm need to wait to be able to add the toffee and
finish her dessert, to the nearest minute?

(ili) Show, by calculation, whether it would take more or less time to create this
dessert if the room temperature were 25 ° C, and & were to remain the same.

A particle moves in a straight line and its position at time (¢) is given by:

(i) Express anTLH — cos 4t inthe form Rsin (4 - «)
3
T

where 0 < a<§andR> 0.

(ii) The particle is undergoing Simple Harmonic Motion. Show the equation for
accelerationis X = — 16(x — 4)

(ili) When does the particle first reach its maximum speed?

Question 13 continues on the next page
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Question 13 (continued) Marks

(d)

A right conical vessel, whose height is three times its radius, is inverted so that the
liquid it contains escapes from its vertex at a constant rate of 12 cm3 per second.

At time t seconds, the depth of water is h cm and the radius of the surface area of
the water S cm?, is r cm.

At what rate is S decreasing when the depth of water is 4 cm? 3

End of Question 13
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START A NEW BOOKLET

Question 14 (15 marks) Marks
(a) Zanthie bought a Splat Blaster that fires paint balls at a velocity of 20 ms-1. A target
has been placed on a tree, with its centre 2.5 m from the ground. The base of the
tree is 25 m horizontally away from Zanthie.
Zanthie holds the Splat Blaster at a height of 1.5 m and wants to hit the centre of
the target with a paint ball. Assume acceleration due to gravity is given by
g = 98ms g
(i) The equation of horizontal motion is given by x = 207 cos 6. Derive the
equations of vertical motion. 1
(i) To avoid overhead power lines, Zanthie must fire at an angle less than 45 °.
At what angle should she fire the paint ball to hit the target on the tree? Give
your answer to the nearest degree. 3
(b) A particle, which starts at the origin, with velocity v = 2ms 1 , has its acceleration
. 1 -2
described as ———— ms
1 + 9x
Find an expression for v’ as a function of x. 2
{c) The chord of contact of the tangents to the parabola X o= 4ay from an external
point A(x,, y,) passes through the point B(0, 2a).
Find the equation of the locus of the midpoint of 4B. 2
(d) Given that sin 'x and cos” 'x areacute, show that
sin (Sin_lx— cosilx) =2 - 1 2

Question 14 continues on the next page
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Question 14 (continued) Marks
(e) 5
S
P
K
A cQ
The triangle ABC is inscribed in a circle, with P a point on the arc BC. Chord AC is
produced to Q such that PQ is perpendicular to AC. PR is perpendicular to BC and
PSis perpendicular to AB, as shown on the diagram.
(i) Prove that RCQP and BSRP are cyclic quadrilaterals. 2
(ii) ProvethatS, R and Q are collinear points. 3

End of Examination
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STANDARD INTEGRALS

-
1 )
x" dx =™l oz 1. x20,ifrn<0
J n+1
"1
—dx =Inx, x>0
X
o
;
e dx =—e% 4#0
J a
( 1
cosaxdx =-sinax, az0
J a
. 1
sin ax dx =—Ecosax, a#0
9 1
sec“ax dx =Etanax, az0
1
secax tanaxdx =E.‘ecax, az0
C1 1 _4x
J——z—————,,—dx =—tan"'Z, a#0
a +x- a a
.
1 .1 X
. dx =sin 1——, a>0, —a<x<a
22 a

;dx =ln(x+\}x2—-az), x>a>0

;dx =ln(x +\1x2+a2)

NOTE : Inx=log,x, x>0
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Year 12 Trial Higher School Certificate Examination 2012, Mathematics Extension 1

Student Number :
Multiple Choice Answer Sheet

Section I

Total marks (10)

Attempt Questions 1-10

Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question. Fill in the response
oval completely.

CAR®
CARY
000
CRCKC






2012 Trial HSC Examination - Mathematics Extension 1
Multiple Choice Answer Sheet

Name ANSWOERS

Completely fill the response oval representing the most correct answer,

. AO B@& CcO DO
2. AO B@® cO DO
3. A@® BO cO DO
4. A O BO cO p@®
5. A@ BO cO pO
6. A @ BO cO bpO
7. AO BO C® Do
8. AO BO c® DO
9. AO B@® CcO DO
0. AO BO Cc® DO
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